ABSTRACT OF Korean Patent Application No. 10-1997-0048109 

The present invention relates to a MOSFET transistor having source/drain regions 
with shallow junction and a method for fabricating the same. The MOSFET transistor 
includes a buried insulating layer beneath the source/drain regions. The buried insulating 
layer performs a function to prevent leakage current caused by source/drain silicidation so 
as to reduce a sheet resistance and a contact resistance. As a result, an operation 
characteristic of devices is improved. 
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(21) tS^s: §1997-048109 ' ~~ 

(22) ggj^^l- 1997^09|j22Sj 

(71) £S2! a^2^ ^ai^[A1 £§g 

27IE ^SAI ©iff 0H^§ 416 

(72) S2» 

S7IE 4cJA| USP 0H£!3=- 9902X1 ?52EWi OHDM 137§ 4012 

(74) cHEiei 

(54) ifcg±/^agj# ^ g^Mgxi^a s 3^121 qggre 

^2 w^oj ±2.±/£ft}?\ S«g £^ ^-^srl-^El(MOS) 331 23 Eg!X|±E1£ ±2±/E&1l°l 
DM DH# 3JrrQ. Ol OKI 3 fltttl- 2* 73^21 ^1 ?|£h i2^/E 

ai°! gSlArOIDIIOItfES °!*r ^ 2£1 *£tfH QdK)l±£J ?HdA|3JQ. 



E IS SBH^J stj^j i£>;/Eai£l S^i MOS gajX|^E1°J BSE; 

E 2= & ST32I §j ^AICHIDII COS IT£ ££^/Eeil£J g^l ^ MOS ^AI^EI^J ?H£fSj B 

3E; 

E 3a LHA1 E 3h^ E 22| MOS £gjq±E|2| Sfl2 £01^ ?H^°j SSElOia. 

*ES2J ^Oil CH*]" ¥2^J £g* 

I, 21 : STEiil 3?IE 2, 22 : ij!E #&Sf 

3, 23 : 7101 M tfSFSf 4, 24 : SSI6!E|= TOM 

5 : tfShSJ 6 : GH1 &m 
? : i^aiAi^E 

8, 23 : 7<1£E 4£^/Ee1l£! 

9, 29 : 3£E ±2^/EEil°i 23 

10 : Ti CoSf 11, 31 : ±!EIA!OIE B 

6 S«s ^a^og ^^-A^j.g-ui-£^(metal oxide semiconductor; MOS) S?U Ell- M2HAj±Ei(f ield 
effect transistor) 5! 323 g^Ofl ^ 201 Q 7ai32£, S SSS ^£ StJHJ £££ 
/Eai°j S3S MOS M?HAl±Ei 75 S 323 H2 gSOfl 20IO. 

^Exll C|HK3I±SJ Xili 71 #3 X|^£J 1^011 [tra- abWIiSl CIAT*) l(design rule)g e±E| 
3 SiQ. Om QdhOl^£J 371 m. MOS eajXi^E15J ^^/EHI°|2J St^ SOI 

(junction depth)^ Li^ ^Or§ 201 27£]3 21D. 

aeOiJ, i^/Ecil°i2| SOI^J ^l- ^5S, ±E^Eai2J OtS ^EJ ^Oll, gi(halogen 
lamp)! A^gtlOl ?J10liii^ 52 OH QJ^ ^ i«EI(rapid thermal annealing)! ^tl*^^ m ?JI 
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01197} OHJBh ££^/Ecil3 223"0| 21-iEIOUI 7171011 Si^ g£10| ISifflS^ W. 

JS.il}, ±E^/Eal32| 2tJ ±2±/EaiOT' 7I5(E^ 1) 2.^ £2 ^(depletion 

width)^J H±l gBim W£ £2 ^2j ±2±/Ea°!2r 715(E= SI) £2] 2tt gif 

(junction capacitance)2| g7H OPIWA1 C|dK]l±2| §^ ^AISQ. E, §2 SOI SfflJS 

4^ 4E±/EE1l3IJr 7I5(E£ 1) Z1-2J 2t»- ^ 35( junction leakage current )7|- S7 r SL>. 

8fS SU 3>= LIHH31^2] 4E« *f£AI?|7l flfl. E 1 CHI EA|£! H*2* gO|, ±2±/E£$?ll} 
m\m\ £EIA[OIE #l(silicide layers)(31)# fcgfllAI 3 sheet resistance)^ 2^ Xi*J 
(contact resistances m\= 7|#0| H\ SIO. 01£r 1T£ £E|AJOlDHOI2(si 1 icidation) 7l# 

(HJ 2|5r3. UHK)I±21 Ejs-^j*h( turn-on resistance)OI £4£I3 =32! 5£ r E5(drain saturaticn 
current)71 §7IS©£ai CIHrOI±2| §^ ^E7r gr&SO. 

ggtqog, QbK)l±2| §£^3 *I*IAI = ±£±/Ecj|°! 2t, h 2| ^01 301 E IBDnm §5£ 

EICHOI^ ttCK HeiLK ITOI £E±/Eai3 22M ^£|A|OIE ^11 SigSHf 2$M£ 3^X1 » 
s goQfl mffl gt^J £0171- ££H^E£ Q £±S°£*I #££J £2 ^2J 5[S7 r C-ROI, 
LIHI0]^2J 37171- □ ^4EI3 CM0|^2| 2^ SOIfih §2 SE Q *JO r X|71l i 2101 Q. 

stmt oi^jm mr m 

£ U22J ^Sjg 2iJ gif SJ ^£ 3*1" 2713 ^22| g£r§ &XiIT ^ 2i= gf£ 2t. k 2J MOS 

MSt!XI^Ei 75 SI 32 2j «|2. ggS XllS^fe 330ICK 

£p| & h £S r 7| 91 tl 1 £ iJ221 H IS (HI C0-=3, 3^-tt2rS-S.Gfll<M0S) 231- M?HX!±E1 

= : ±X} g£l 221(device isolation regions)^ iHW 22 (channel region)! 5^ SiE^I 7152k 
£7| jtHa 22 £2| TilOlM §3§(gate insulating layer)2 r ; £7| MM 13 S 6> k 2J TdlOl M 2^ 
(gate elect rode) 2\; ^7|71|0|M S^BJ §«l(sidewal Is) ^II0|A1t(spacers)2 r ; ^71 ^ 
^EilOl^SIlh ^ [H*^r^ ^71 ±Ai- S3 S^l ArOt^J 691 7l5.rHJ ^ ^BIAhOI 

E tllr; £71 ^EIA^OIE #g OF2H01I DH1 19St(burried insulating layers) S!; £ 

71 ^ ^51101 ^§2J Ofdi £71 tH^ S^^J ^Hr £71 ^ 4'EIA^OIE #1 AK)|(HI ^ 

= L r ^ ^gmi tCfS3, MOS 3711 M EBHT|A Ei ^ 7ICTj gy\ J\*t LH CHI *iSEJe 3 

EQ ^Xr ^21 2^1^ XKH 2^1 ^ S(well)2h; £71 tm 2^ £2J TilOJM g^tHI; £71 >il 
01 e §gg Ajoj mm a^j tjjoi^ 2=2J =w§ £=J A ffl | 0 | Ail2h: ^ ^ >;]fl|OI^ 

TO ^ CH^^ £71 MSI 2^1 AhO|°J £71 7 1^2] i^MWI ^EiAI-OlE 

SlUh £71 ^'BIAHDiE M O^Dil DHS ^ £71 4^ ^10I^S°1 OKH 3E! 

3 £71 x«y 2^21 o^B- £71 ^ ^ElMOiE it API Oil ^ 2^ SI Ecil°! 

^AIWIUHI SiOiAl £71 SI Eaiffl 2^1 ^SE 2^1h 3feE 2^# ^ Q. £71 

OHt sSslS £71 ^aiOIAil^ g^£5 2*ISCK £71 ^ 0H1 ^3lt° ^111 
(oxide layers)0|LK 

a s/22j E Q§ ^3Dil [^3, MOS 2741 sir E?!]XliE11 Xlliufe ^g^: ^EJi! 71521 #£ 2 
3 LH fHi §2|£| jK^ 2^ £tHI >flOl^l S£^fe &m\: £71 TilOl^ %*m\ 3EI3 £71 7IS2j 52 
2£^Ei 3 OrBKS ^§2J SOI ^0i2j *|«W| §2IS 2^1M M^ll ^2J§rb Eh; §a1EI 
e ^«tBA| £7i 2^g(HI DH§ 13111 S^^fe E+741 £71 7IB°J 53 jU £71 

OH It 13#1 AlOIOil ±2± SI EE1I3 2^1S ^S^r^ E^ll E^CK 

0|£2f ^ B ^CHl [[r^3, ^E^/Eaei 2^ O r eH°J OHM IStOI ±£^/E«3 2^£S^E1 
715 E^ ^2S.^ ^8 2^ QlHhOi^HJ §^ ^£0| ?H^^!D. 

Om= §¥S E31S S ^AIMM CHoB £A1I§! gSSO. E310HA1, § 

«i Aim 

E 21 &5§f3, S M0S e2«x|ae^ arStil 7I5(E^ 1)(1) LH Oil iAF ^ 

EIS §E ^r^(2)21 DHSi §3=1(6)1 7HIBh3 SiCK £71 DHS 13#t(6)^ SI E3I 

3 2^1(12) OrEHtHI S££ICH 21Q. L1017K £71 eehxi^EI^ iH^ 22 £S| TilOlM §3#(3)lh 
£71 TflOlM 13S(3) £2J g£|^EI= 79Q1M E^(4a)2L £71 >ilO|E S^(4a)2| £2J ^5|I0| 

Ajl(5a)£K £71 ^ ^IHI0l^t(5a)2h ^ CHtftr^ 1- ^r^t(2) Ar0|°1 £71 71^2] 531 
(HI S£S ^ElArOlE S#(11)1K S E3I3 221(12)1 ^bHtl-QK £71 ^ iE^/ESI 

3 221(12)^ Xi^E 22(8a)^ 3^E 22(ftt)S OI^CHAI^ L0D( lightly doped drain) 751 
nCI, £71 iE^ S E313 221(6) OrEH&D £71 0H1 ^3#S(6)^ ^ 2tJ"ES 3o« ^E 
^ SI EE1I3 221(6)ES^E1 715 E^ S£ S^l *F9tl"C|. 

E 3a LHXj E 3h^ 01 £ A|0}| Oil tCH§ fOS M2HAI^Ei2| &«1 SOj^^ ?H^3 ^ElOILf. 

373, E 3al ©5u r 3, a^EM 7i5(1)2J d|^£ 22011^ £K ^EJl HE i^t(2)0| LOCOS 
SgCHI 2tfH 3000^5000A2j =JBg S^&D. EEII^E Subthreshold volt age )2J 5§1 *|y illy 
012 ?2J 5§0I 715(1)2] ^£ 22 LH CHI §2j£i tm 22 £0il^ ?ilOI^ 135|(3)2r 1 

EI^EIE ^ }H0!e(4)7r £a>£ ^£SQ. OlOiAi, £7| ?50|M(4)1 DH^HSAi AfS^ra ^ ^Af 
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1(00 E= 01^101 3150)01 01 IB. M£i ?2J^ #31 T1I0|E(4) 943 715 ■ 

S3£g^E1 OhfflS 4S2I SOI 2J§ £I*ICHI §2ja S^lOfl #71 §£1101 ^£J£IEH £S 

sjQ, OtIS 101, #71 ?2J 20171- 30- 150nm^ 3°, #71 g£§S£ 30keV~ 180keV21 7& CHIL|A|=. 

^sei^ soi tn^ma. 

S± S*13l SKHlAi 2f 950-1300X21 £E£ g«a §§0| £«H5J, E 3bCHI EA1S HI-SI- iT 
Ol, tE|£EI5 TllO|M(4a)2] S! #¥01l tf5M^(5)OI OH El #71 S^t 

Oil DH1S ^± ^^1(6)01 t^O, #71 E501IA1, *J5 2}2 4b^ i£110| #£lgSie 
TliOIMi &MWt. 

E 3ct §2*13, 5MMXI±E(7)0I Ei&IH, 011*1 U 4(HI 2|4H #* g£l£SI5 S(4b)0| &2SI HI71S 

d. oioi, £ 3d»ii eais to iroi, #3i 5£aixi^E(?)oi xiti&q. 

£ 3eS SSS^, SA> 0IS ^£J0] ^*SSQ. 01 OIS ^2J SgOIIAl, g^l^AIS P(ES B)7h AJ-g 
flU, H£l ^£J2| IE 2|E^ 40-60° OIIII-. 0121 ^ 018 *°'(H| 2tfH> 715(1)21 kg£J 5321- 
#71 OHl £>SSS(6) AMD I OH Xi£E2J ±£± £312! gejg ^, n"(E^ p") 231(7)01 
OIKL #71 ^ AiSE S! E£1I°! 1(7)21 #7! Sag El = >1IO|e(4a)2h sz.^2^ 

2 32 a. 

£ 3(1 Sa^'BI^ >U0iM(4a)21 #i^ 5301 kMi 1 ItBJW OKI^l 2&il 2fiL 

#71 fi3ga= TflOIM2j #71 ^?(HI ±10IA|(5a)7} OIOI, 01 S ?2J0il 2|S| #71 315 £ 

9 If #71 0H1 2^§t(6) AI-OIOH H£E2| ±2^ SI £32! 231 ^ n*(E^ p + ) 331(9)3f «g 
SCh 01 01 S ^2J SS0UA1, g£t£Al£ As(ES BF.)3* A^SQ. #71 2| USE ±SL± S EM 
oi g«l(9)21 8^ #71 =^ ^!0!A1S(5a)21 ^ §2.^22. £|2J 2tfH, 

LDD 722) 42i/Eai°jOI ^#SQ. 

E 3al 7I521 21 S3 91 M£. EJOIEte(Ti) E^ 3^M(Co) S}0| 200-500A21 

DhAI^2E, E 3hi gx-ldPl 4=tSSD. 01 3*l£iM #71 IE dS^l(2)£l- #71 * 

^ ^BI0|^l(5a) AI-0121 #7| H££ S EaiSJ S^wWI ^£IAK)IE em( 11)01 300-800A21 

Sg£0. LDD ^22J i2^/E£H°i (12)5] 7^|feE 3^(8aM il^E S^(9a)^ IBI^IS >ll 
0 |E(4a)2h =^ ^5||OIAll(5am SS&LK ±ffllOIAli(5a) ^ ^E ^i^l(2) #011 ^01^ 

Ti E^ Co ^(10a 10b)7^ HITISQ. 

OI^Oll^, g#S}0| HHd 5§0| 4tS£ICHAl HQS m?HA|^Ei°l J$5J[ ^SSQ. 

01 7|g ^OPJ l#^°i S^7^s 0!7| Oil JWk\* B ^S^J AF#S1 S^l LH01IA1 a ^21 LhS*^ 
AIDS 101 Sit ^ SiL^ 21 ^ Oim»" 4 Sit 2J0IQ. 0171011 ?HA|£i §S gA1l^ ^AICHI^ BX| Oil 

£Ae naaoio^ td, b ^s^i ^?i2h af#^ laisou ueju 2iQ. 

0l#2f ^ e ^SOfl ^S^/Eai^ 2^ 01SH2J DH1 ISsOl ±£^/Eai°! S^^S^EI 

715 E^ 1^ 2? SI t:E.^^^ ^8 Stt PHFOI^SJ IS 01 7Hflaa. E, S 

^ SOIU 2^ ^ 3^1 23b ^R71 ^71 UHS01I, ^EIAFOIE ^SM #71 ^IAK)IE ^ 
^B02| SI0171 gfifiufilK 

(57) g^Sl 
1 

^-Ah^t-^EflKMDS) 2711 22^ Eaixi^Oil SiOlAI: 
±K MS! S^IB iKS ^ 7 1 511; 
#71 iyy g^l #2J Til 01 M S 3 #21-; 
#71 TilOlM #2J Til 01 e 2^2^ 

#71 Til 01 e 2^21 #21 ^101 Ail^; 

#71 ^ m ^101^12!- ^ EHtm^ #71 ±K MSI S^l A|0|2| #?| 71521 S3 1 on 
#i! ^eiAlOlE §12^; 

#71 ^aAfOlE Si OEHOil SSS DH1 2J; 

#71 ^lOl^gej 0^ #71 m 2^21 °^21 #71 2| ^'aAj-OlE S# AhOiCHl 

2£! S E£il°j S^t Et^^ 511 sgE^ «^ MOS M?HAI^EH. 

XII 1 ftHH 2101 AJ. 

#71 ±2^ S Ea°l S^l Z,^^ XI ^E «^21 USE g^l ^ 21 |§2S Sfe MOS E2HX1 
iEl. 
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M 1 %m\ SiCHAi, 

£7\ DHi 13S§2 ^noiAmSI- S23££ S^Xfe 211 i§2S SKr MOS MSHXI^Ei. 

HI I SHHI SiCHAi, 

at? I OHM e3iiS ^at-tie." 21 <5fe MOS ^JAl^EI. 

XII 1 tMI SiCMAI, 

£71 2f ££IAK)IE SS| =1J||^ 300-800 A °J Ss IS £5 Sf£ MOS M?HX|^Ei. 
6 

g^Sf#-^EHI(ffiS) 3711 SHI- ^a^Ell JilSefe ft^CHi SiOIAI: 

^aa ?i5h°j 22s lhwi #011 thoi^m ^^\~ bais*; 

jfloiE srnou nan £M s32^ei 3 o^s ^§2j soi 1013 $\nm §sis 

S^tQil l^fi 

£9 HI- DHs S3 AhOIOil S E£1l°i 2311 * EWS 2 
HI 6 *MI SiCH/d. 

^ DHs e'SSS <!+»S2! 2# ^S££ ufe MOS ES!XI£Ei2| M2. ^M, 

M 6*KW SiCHAi, 

Ah± 0|2Oi |§og §^ MOS ESWI£E1£J Ail^ 

XII 6 ftM SifflAI, 

a 9 | g-g ^°}~ 30~taOkeV^ OilLiAIS £*SE|£ St ofe MOS e?HX|^Ei°J » 

a. 

SI 6 SMI SiOlAI, 

A9| zt- DHI £PI i^og^y 30~150nn£J 201 OM 2S ^32£ 

MOS M?HA|^Ei2J • 

11 

n Gsm suhai. 

a^I 1a1E]~ 950-1300-c, §± £Z\?m\M 4*3 El £ St §9£^ Sfe MOS EBjjq^SJ 
12 

STEiU ?|??2| timS 23011 ±» £E|g HE im^l BOT; 

ai-71 ^|ifO| gAH s <* LHOi goja xd^ 23 gOfl 1EI4'EI5 ?||OIM§ ^^ofe EPiah; 

£PI 1E| S 'EIS 711 01 M S^Oil HEin ?|£!£| 53£^E1 3 OBiS ig2J SOI ^OiS £1 
AlOil S2IS ««10il ^Ahg OlSlt 5^3^ B?U2h 

oii DHi m§m\ b^i^ 

OIS ^gjOil £|o| ^1 7I5!SJ 531^ ^1 OHM AhOIOil Xi^£2| 4:^^ ^ S^l 

g ^^oEL ^ S E3I°J S^12J ^71 M£ls'Ei5 TflOim^ gZ^£^ 

oi g ^stm sot fe^i dhi Afoioti h^ebj a s^n ^« 

5^1, ^ jQSE a E£1l°l S^l^i SJ^ ^1 ^aiOIAIl^ ^ g^£S 2« 

AJ£S § fe B^j qi; 
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£7i sioisiii- £7i ms tm*t§ aioi^j £7i h^e sss s Eaiei s^ion geiAfoiE" 

^11 Ettll *tfi^ 211 MOS M2HAISE121 HIS 

13 

HI 12 4HN SiCHAI. 

£71 *M 018 ^£J2J 45-63° 91 211 ^g^S Sfe MOS EBKfl£Ei2J HIS . 

gq»B 14 

Till 12 £HH StCIAI, 

£71 MBMQ\B 300-800 A S| £11 £ S£EI£ 211 ^3££ MOS MSHXISEI"] HI 5 . 
15 

HI 12 iHH S1CHAL 

£91 7|£!£| SSI 53011 E>0|Efe(Ti) «£m= 

flftElt 4t!ftl£ EHIl 5*tf}£ 211 uKz- MOS eehxi^oj HIS 

g^tr 16 

HI I5SNW 21CUL 

£71 EH3IEI& S|£ 200-500A2J = }J||£ = 51 ^§2S tfe MOS M2JAISE12J HIS S3. 
17 

HI 12 *HH SiOiAl, 

£71 gEIAWlE **£ofe EPI£. 

£71 7I£2] Sifl iSCHl 3ETM(Co) °1 SgSfe B?fl a, 
gxlEll ^t«&l~ EWIt Sfctffe 211 ^£H£ ufe MOS M^AISE^ HIS S3. 
18 

HI 17 4MW 21CHA1, 

£71 3ifM 2DO-500A2] ^)HI^ ^£Elir 211 HS2£ SKf MOS Eg^^EISI HIS &g. 
g^S- 19 

HI 12 tH« 2J01A1, 

£71 X|£E S£S S! ESI3 2^12J **£! £|*> OIS 5£J £WI&ilA1= 3(P) OI^OI ^2JEia £71 
USE S! E£H°J 3^12] ^£1 0|£ E«A|^ H|S(As) 01 SOI £SEl = 211 m 

£££ ufe MOS MSljAlSE^ HIS & V S. 

20 

HI 12 2101 Ai, 

£71 73SE s c a oj g«g°J ^£1 Dig £S EPUOUI^ MS(B) OISOI *2JEIH. £ 

71 H£E S2S S! E3I3 2312J ^£1 0|g ^2J EMKHIAI= gm§S(BF2) 01*01 42JEie 
21 1 tie MOS M?!JAISE12J HIS ^S. ■ 

S^21 

=4-tt£H-ttEft|(K)S) 271 23 MSHAISEKHI SiCHAI: 
9JEH 7IS2K 

£71 712 LH CHJ * J £9^ 32IH SA1 g£| S31HI- H£ S^l ^ 12h 
£71 ill B 23 £21 71I0IM 13§2I; 
£71 TflOlM §30 £2] ?flO|M 

£7i ?aoiM a^2j mm £21 ^ioiaii^ 

£71 ^ m^, SHlOISgni- ^ [HtfSfe £71 SA> SEI S^l AK3I21 £71 7I52J 531011 Zf 2f S 
£S 4'EIAhOIE #121; 

£71 ^EIAIOIE SI OKHCH! OHM §3SS S: 

£71 S10I^12| OKH 3EII3 £7] xH^ S^2| £71 ^ ^EIA^OIE si AHJlfHI 

££i i£A d, E£(| oi 211 *t= MOS M?HAISEi . 
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